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INTRODUCTION

An investigation was conducted utilizing the em
ployees of a plastics company.

The objective of the

investigation was to determine the predictive effective
ness of two tests used in the company's selection process
Tests measuring certain traits may be related to
variations in job performance as measured by the cri
terion.

If certain tests used within a company empiri

cally differentiate between successful and unsuccessful
employees,

then they can be utilized to assist in

selection of new employees.
At The Haas Corporation, persons seeking employment
are first instructed to complete an application blank.
Next,

applicants are subjected to a screening interview

which may result in immediate rejection of a few ob
viously unqualified applicants.
interview,
ment tests.

Following the screening

applicants are required to take two employ
Except for some rare exceptions,

applicants are required to take both tests.

all
A cut-off

raw score of 10 points for the Adaptability Test and 30
raw score points for the Mechanical Comprehension Test

1
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(AA) was utilized in selecting employees.

It should

be pointed out that the company did not always strictly
adhere to the cut-off scores.

Also, more weight was

usually subjectively applied to the Adaptability Test
scores.
To sample the applicant's general intelligence
level the Haas Corporation administers the Adaptability
Test.

The Adaptability Test was developed in 1942 and

designed specifically for use in the employment situ
ation.

The 15 minute paper and pencil test is basic

ally a spiral omnibus measure consisting of 35
heterogenious items.
verbal factors,

The test is judged to sample two

two numerical factors,

and one spatial

factor.
A brief description of the method of test con
struction is provided in the revised test manual
(Tiffin and Lawshe, 1954).

The 70 items retained were

utilized to develop two equivalent forms, A and B, on
the basis of average discrimination values and diffi
culty levels of items.

Even though Guion (1965) re

ports that the forms are equivalent for all practical
purposes, mean score values and standard deviations
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provided in the test manual reveal some variability
between form A and form B.
Norms are provided in the revised manual for 12
populations.

The population sizes range from 32 to

6000 and only minimal qualitative descriptions of their
characteristics are provided.
available in Appendix A.

Local norms are also

Split-half reliability cor

rected by the Spearman-Brown formula

for a group of

pooled samples was .90 for form A and .88 for form B.
Comparison of equivalent forms resulted in a reliability
coefficient of .89 for both forms.

The similarity of

the obtained measures of reliability simplifies the
dilemma of deciding which is most applicable.
There are some published investigations reporting
the predictive efficacy of the Adaptability Test for
semi-skilled production workers,
production workers,

semi-skilled non

and supervisory personnel.

Ghiselli

(1966) reports average validity coefficients for various
job classifications with general types of tests.
According to Ghiselli as one moves from highly ski.1 led
trades through unskilled laboring jobs,

it would be

expected that intelligence tests would decrease in
value.

The unskilled jobs are primarily manual in
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nature and therefore demand less mental activity.
ever,

How

in companies that upgrade employees it may be

appropriate to use intelligence tests on entrance em
ployees on the basis that they will eventually move to
a higher level job.
Validities of tests measuring intelligence were
reported by Ghiselli for skilled,

semi-skilled,

unskilled workers with proficiency criteria.
validity coefficients were .18,
ively.

and

The

.20, and .09, respect

The number of subjects included in this review

ranged from 1,000 to 10,000 for the three groups.
These validity coefficients represent both concurrent
and predictive studies.
Albright

(1956) reports a concurrent validity

coefficient for 77 women and 26 men of .16 between the
Adaptability and a job sample and .26 between the
Adaptability and ratings.

The sample of employees were

seed analysts with at least 3 months experience.
Lawshe

(1949) reports in a study which cut across

44 different plants that the higher a man scores on the
Adaptability Test,

the greater the probability that he

will be considered as one of the best supervisors.
Representatives of the 44 industries, widely scattered
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geographically,

each identified two very best super

visors and two very poorest supervisors.

The standards

of selection were left to the individual company.

The

four men in each plant were tested with the Adaptability
and the results on the 176 subjects were presented by
an expectancy chart.

Of those scoring 18-33 on the test,

73 per cent were rated "best supervisors," while only
50 per cent of those taking the test were rated "best
supervisors."
Using paired-comparison data as their criterion,
Poe and Berg

(195 2) were able to obtain a significant

difference in test score means between the 10 highest
and 10 lowest of 33 production supervisors.
Sartan (1946) was unable to use the Adaptability
Test to predict which supervisors were receiving high
ratings.
An unpublished predictive validity study was con
ducted by Fatzinger
assemblers.

(1956) on 135 female packagers and

The company was located within the same

local area as the company presently under study.

A

correlation of .30 was obtained between the Adaptability
and production output.
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Four validity studies are presented in the test
manual, but only one study is relevant here.
general foreman being rated,

Of 38

90 per cent scoring 21-27

were rated above average and 22 per cent scoring 2-13
were rated average.
Tests of general intelligence appear to demonstrate
utility for selecting supervisors,
semi-skilled workers.

skilled workers,

and

Compared to other intelligence

tests there is a shortage of research on the predictive
validity of the Adaptability Test.

Guion

(1965) sug

gests that in the semi-skilled or skilled trades other
intellectual skills should have more effect on perform
ance than verbal cognition.
At the Haas Corporation,
hension Test, Form AA,

the Mechanical Compre

is used to measure the under

standing of a variety of mechanical and physical
relationships.

Guion (1965) considers much of the

test's variability to be accounted for by intellectual
abilities and motivational variables.

He proposes the

rationale that persons most interested in mechanical
activities acquire the most information about mechanical
principles.

The test is reported to correlate between

.40 and .60 with intelligence tests.
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Form AA of the Mechanical Comprehension Test
appeared in 1940 and is suitable for male applicants
of industrial jobs and for high school students.
revised test manual

(Bennett,

may also be used for women.

The

1947) reports the form
Scores for females can be

expected to average about 12 points below scores for
males.

Although this figure should be replaced by one

based on norms accumulated in each situation.
The untimed test consists of 60 items which present
a picture illustrating some principle of mechanics and
a question with 2 or 3 alternatives.

Items were sel

ected from a larger group of items using the KelleyWood procedure of item analysis.

The authors do suggest

25 minutes as an adequate period of time for most people
to finish the test.

Scores for the test represent the

number of items correct minus one-half the number wrong.
A split-half reliability coefficient of .84 is re
ported in the manual for 9th grade school boys.

Norms

are provided for school grades and for applicants of
various occupations.

Local norms are also available

in Appendix B.
The test manual states that "the validity of the
Mechanical Comprehension Test varies according to the
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nature and reliability of the criterion."

Several

validity studies are also presented in the manual.
study by Bennett and Fear

A

(1943) obtained a correlation

of .64 between the Mechanical Comprehension Test (AA)
and 'supervisor's ratings of job performance.

The group

of 66 machine operator trainees were tested before
training and rated on the job several months later.
In a second study from the manual Shuman (1945)
used 363 factory employees across six job classifica
tions to validate two tests beside the Mechanical Com
prehension Test

(AA).

The mean biserial coefficient

was .52 for the Mechanical Comprehension Test using
ratings as the criterion.

Unfortunately Shuman pooled

present employees and new applicants and reported pre
dictive and concurrent validities combined.
In a second study Shuman

(1945) used the same

three tests on 208 factory foreman.

A correlation co

efficient of .55 was obtained between the Mechanical
Comprehension Test and a rating criterion.
In a review by Ghiselli

(1966) validity coefficients

for general job classifications were reported for tests
measuring mechanical principles using proficiency cri
teria.

Average validity coefficients for skilled,
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semi-skilled,
respectively.

and unskilled are .24,

.27, and .07,

These coefficients also represent both

predictive and concurrent validities.
Campbell

(1963) reported a Pearson product-moment

correlation of .35 between the Mechanical Comprehension
Test (AA) and supervisor ratings.

The concurrent

validation study included 155 male employees from all
jobs included in the normal job progression in processing
and distribution of bottled gas.
Using 32 ripper-type mining machine operators,
Durrett

(1961) reported a Pearson correlation coefficient

of .12 between the Mechanical Comprehension Test

(AA)

and supervisor ratings.
A review of the literature indicates that test
scores can assist in the selection of new employees for
various job classifications of factory employees.

The

variability in the results of validity studies appears
to be a function of the criterion used, the validation
procedure,

and the situation.

The purpose of this investigation was to determine
the extent to which the Adaptability Test and the
Mechanical Comprehension Test

(AA) can predict successful

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.
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employees as measured by production data and super
visor ratings in a plastics company.
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METHOD

The subjects for this study were the personnel of
a medium sized plastics company.

The company was lo

cated in a rural area at least thirty miles from any
large community.

The sample consisted of 163 employees

hired between January,

1956 and October,

1970 for whom

complete test scores on the Adaptability Test and
Mechanical Comprehension Test

(AA) were available.

the 163 employees in the sample,

Of

37 per cent are female.

In all cases these tests were administered at the time
of initial employment but the results were not available
to the supervisors.
The subjects represented employees across all
levels and departments of the organization.

They

ranged in rank from semi-skilled production workers to
supervisory and administrative personnel.

Only the

sales department was not represented in the sample.
The subjects had a range of 2 months to 30 years of
service.

Turnover was reported as low and all hourly

employees except for office personnel were unionized.

11
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The company also maintained a policy of upgrading its
employees.
Three criteria were selected for evaluating em
ployee job performance on the basis of the accessibility
of the data, the number of employees involved, the ex
pected discriminability of the measure,

and the recommen

dations of company management.
The first criterion measure consisted of a ninepoint graphic rating scale.

Supervisors were assembled

and instructed to give each worker under their super
vision a score from 9 to 1 which best describes the
extent of the employee's total job performance.

Super

visors and lower level management were rated by the
plant manager.

All 163 subjects had a supervisor

rating score available.

The ratings ranged from 9 to

1 and were normally distributed.
In spite of the many difficulties inherent in
ratings,

there is some justification for their utili

zation.

Acording to Guion

(1965) one justification is

that ratings are measures of general impressions that
can be crucial to the functioning of a person on his
job.

This dimension of job performance would appear

to be particularly relevant for those jobs dependent

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited without p erm ission.
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upon interaction between individuals.

Ratings can also

be particularly relevant at entrance level jobs where
the company upgrades its personnel to those jobs re
quiring interaction between individuals.
The second criterion was a measure of employee
efficiency applicable only to production jobs.
"efficiency ratio"

The

was the number of earned hours di

vided by the number of hours on the job.

This ratio

yielded a percentage which indicated whether an individ
ual employee was working above or below standard pro
duction.

The contrived standard used in this particular

company was 125 per cent.

Any employee with an efficiency

ratio above this figure was working above standard.

It

was this measure that the company utilized to compute an
employee's pay check.
The third criterion measure,

also based on produc

tion data, was labelled "negative variance" and was used _
by the organization for cost accounting purposes.
negative variance was an index,

The

in monetary form, of

the extent an individual employee fell below standard
production on a rated job.

On any day that an employee

fell below standard, that percentage below standard was
multiplied by his standard day's wage.

This value in
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dollars and cents accumulates as total negative variance.
This total negative variance divided by the total number
of hours worked is variance per man hour or negative
variance.

This measure had no effect on an employee's

pay check and it had no other real consequence to the
individual employee as utilized by the company.
It should be pointed out that this measure gave no
credit for days worked above standard.

Therefore,

this

measure represented variability in only one direction
and an employee who worked above standard 99 per cent
of the time still accumulated some negative variance.
The two production measures were available for 135
of the 163 employees.

The efficiency ratio values

ranged from 70 per cent to 178 per cent and were also
normally distributed.

The negative variance values

ranged from .00 cents per hour to .58 cents per hour.
The distribution of scores were extremely skewed to
the right because of the unidirectional nature of the
measure.
Daily production data for a five month period be
tween August 15, 1970 and January 15, 1971 were gathered
on 189 production employees.

Only those employees with

100 or more hours on the job were included.

In most
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instances subjects above but near this 100 hour value
were employees who worked a piece rated job only a few
hours per day and worked the remainder of the day on a
non-piece rated job.
The five month production period was divided into
first half - last half periods to facilitate the compu
tation of test-retest or split-half reliability co
efficients for both production criteria.

If both ob

servation periods are considered equivalent then the
test-retest estimate can be interpreted as, a coefficient
of stability.

Otherwise,

the estimate can be inter

preted as split-half reliability or an estimate of
internal consistency.

The data for any one subject

appeared as follows:
John

Smith

Efficiency Ratio

Aug. 15-0ct. 30
Nov. 1-Jan. 15
Total

125
130
127

Var iance
.17
.13
.15

Most production tasks within this company appeared
to be free of any obvious influences that might contam
inate an employee's rate of work.

The relative p r o 

duction rate was not dependent on the speed of the
machine or a conveyor belt, but dependent on the indi
vidual's manual control of the task.

The company also
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had a history of good acceptance of time standards and
a minimum of arguments about fairness of the rates.
Many employees were typically shifted from one
production task to another as a company policy.

This

procedure was expected to decrease the contaminating
influence of individual job demands or inequities in
job rates.
All data were key punched onto data cards.

The

computer of the Western Michigan University Computer
Center was utilized to provide the desired analyses and
statistical tests.
For the first analysis

(Analysis 1) Pearson product-

moment correlations were computed for all variable pairs
using the Missing Data Correlation Library Program
(number 1.2.2.).

Multiple correlation coefficients were

computed for the seperate criterion variables using the
Linear Multiple Regression and Partial Correlation Li
brary Program (number 1.3.1.).
Subjects in this analysis were then sub-grouped
into male and female and correlations between predictors
and criteria were computed as previously described.

The

purpose for this was to determine the extent the tests
were predicting differently for the individual sexes.
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A second analysis

(Analysis 2) was conducted

following the same procedure as described in Analysis 1,
except only the 134 subjects who had scores available
on all three criteria were included in this analysis.
The purpose of this analysis was to compare the pre
dictive effectiveness of the tests using the various
criterion measures.

Such a comparison of criteria

would be inappropriate on the first analysis which con
sisted of some subjects with scores on one dependent
variable but not on the others.
A composite criterion was developed for those
subjects in Analysis 2.

Those criteria showing satis

factory reliability and low intercorrelations were com
bined by converting raw scores to standard scores and
adding the standard scores.

The composite criterion

was then correlated with the predictors.
A third analysis

~

(Analysis 3) was conducted on a

group of 28 subjects who had supervisor ratings but
no production data available.

The same statistical

procedure was used with this select group of supervisory
and administrative personnel,
handlers,

inspectors, material

and other non production personnel.
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RESULTS

Table 1 shows the means and standard deviations for
each predictor and criterion variable for subjects in
Analysis 1.

Table 2 shows the predictor and criterion

intercorrelations and the validity coefficients between
each predictor and criterion.
are presented uncorrected,

Validity coefficients

corrected for restriction of

range on the predictor variable,

and corrected for

restriction of range and attenuation.

Unfortunately no

measure of reliability could be obtained for the rating
criterion.

Therefore, those correlation coefficients

that use ratings as the dependent variable were corrected
for attenuation on only the predictor variable.

All

other correlations were corrected for attenuation on
both variables.
The negative correlation coefficients obtained with
the negative variance as the dependent variable is the
result of the nature of that measure.

The higher the

negative variance value the less proficient the em
ployee.

18
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TABLE 1
PREDICTOR AND CRITERION MEANS AND STANDARD
DEVIATIONS FOR ANALYSIS 1

N

Predictor

Mean

S.D.

163

15.44

5. 39

163

34. 39

11.44

Ratings

163

5.52

2.00

Efficiency Ratio

135

118.45

19. 07

Negative Variance

135

.17

.11

Adaptability
Mechanical
Comprehension

(AA)

Criterion
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TABLE 2
PREDICTOR AND CRITERION INTERCORRELATIONS AND
VALIDITY COEFFICIENTS FOR ALL VARIABLE PAIRS
IN ANALYSIS 1

XI

Adaptability

XI

Mechanical
Compr ehen s ion X2

Rating

Yl

Efficiency
Ratio

Y2

Negative
Variance

Y3

1.00

X2

Yl

Y2

Y3

(N=163)

(N=135)

(N-135)

.501

.189*
.244**a
.25 7b

.062

-.016

1.00

.221**
.229a
.25 0b

.367**
.408a
.500°

-.356**
- .396a
-.567c

1. 00

.298

-.194

1.00

-.715

1. 00

♦Significant at the .05 level of confidence
**Significant at the .01 level of confidence
a Corrected
forrestriction of range in the X variable
b Corrected
forattenuation and restriction of range in X
c Corrected
for attenuation in the X and Y variable and
for restriction of range in X
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Table 2 shows that the Adaptability Test was a
significant predictor

(.05 level)

ratings as the criterion.
Test

using supervisor

The Mechanical Comprehension

(AA) was a significant predictor beyond the .01

level of confidence for all three criteria.
tests were utilized for selecting applicants,

Because the
it was

appropriate to correct for the restricted range.

This

was possible for both tests as standard deviations for
the restricted and unrestricted populations were avail
able.

All corrected correlation coefficients increased

in magnitude as would be expected.

The adjusted corre

lation coefficient between the Adaptability Test and
rating criterion became significant beyond the .01 level
of confidence.

Extremely small correlation coefficients

were not corrected for practical reasons.
Table 2 also shows the high relationship between
the two production criteria and the low relationship
between supervisor ratings and the separate production
criteria.
Split-half reliabilities for the production criteria
were corrected by the Spearman-Brown formula.

The ad

justed reliability for the efficiency ratio was .79 and
for the negative variance was .5 8.

The unreliability
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of the negative variance criterion makes the use of
this measure questionable.
The results of the multiple regression analysis
(see Table 3) using each criterion independently re
veals very little additional prediction gained using
both tests.

When supervisor ratings were used as the

criterion the Mechanical Comprehension Test predicted
as well as using both tests.

The partial correlation

coefficient for the Adaptability Test was not signifi
cantly greater

(.05 level) than zero.

When production data were used as the criterion a
suppressor effect was observed.

Using negative variance

as the criterion both predictors had negative zero order
correlations with the criterion.

Performing a regression

analysis revealed a positive beta weight for the Adapt
ability Test which by definition made it a suppressor
variable.

Partial correlation coefficients for both

tests were significantly different from zero
For predicting negative variance,

(.05 level).

the results indicate

it would be advantageous to use both tests as predictors.
When the efficiency ratio was used as the criterion
the Adaptability showed a similar suppressor effect, but
it was not statistically significant.

Unlike the negative
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TABLE 3
MULTIPLE CORRELATIONS FOR EACH SEPARATE CRITERION
FOR ANALYSIS 1

Predictor
And
Criterion

Beta Weight
N

Multiple
Correlation

Yl X1X2

163

.239*

Y2 X1X2

135

.384*

Y3 X1X2

135

.391*

* Significant at the .01 level of
confidence

XI

.038
-.459
.0039

Regression
Constant

X2

Standard
Error Of
Estimate

.030

3. 89

1.95

.733

101.13

17.75

-.0045

.261

XI
X2
Yl
Y2
Y3

.106

Adaptability
Mechanical Comprehension
Rating
Efficiency Ratio
Negative Variance

to
u>

24
variance criterion,

the partial correlation for the

Adaptability Test was not significantly different from
zero.

Therefore,

in predicting efficiency ratio, no

loss of prediction would be realized if the Adaptability
was not used as a suppressor variable.
Table 4 shows means and standard deviations of pre
dictors and criteria separately for males and females.
The mean female score on the Mechanical Comprehension
Test was 15 score points below the mean score for males.
Females also show lower mean scores on all three cri
teria .
Table 5 shows separately the correlations between
predictors and criteria for males and females.

When

subjects were dichotomized by sex, only the Adaptability
Test was a significant predictor

(.01 level).

It pre

dicted female success as measured by supervisor ratings.
The purpose of Analysis 2 was to compare the re
lationships between test scores and the various criteria.
A secondary purpose was to develop a composite criterion
to improve prediction of successful employees.
Table 6 shows that both significant correlations
between test scores and the rating criterion were lost
in the second analysis.

It might be anticipated that
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TABLE 4
PREDICTOR AND CRITERION MEANS AND STANDARD DEVIATIONS
OF MALES AND FEMALES FOR ANALYSIS 1

N
Predictor

M

Mean
F

S. D.

Male

Female

Male

Female

Adaptability

102

60

15. 80

14. 88

5. 75

4. 76

Mechanical
Comprehension

102

60

40.63

25 .40

8.65

9.02

102

60

5.80

5. 12

1. 85

2.08

Efficiency
Ratio

78

57

126.01

108.11

17. 36

16. 36

Negative
Variance

78

57

.12

.23

.07

.13

Criterion
Rating
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TABLE 5
CORRELATIONS BETWEEN PREDICTORS AND CRITERIA FOR
MALES AND FEMALES FOR ANALYSIS 1

Efficiency
Ratio

Rating
Predictor

Male
(N=102)

Female
(N-60)

Male
(N=78)

Female
(N=57)

Negative
Variance
Male
(N=78)

Female
(N=57)

Adaptability

.076

.351*

.060

.044

-.044

.039

Mechanical
Comprehension

.175

.085

.098

.124

-.076

-.087

* Significant at the .01 level of confidence

fO

CTi

Reproduced with permission of the copyright owner. Further reproduction prohibited without perm ission.

TABLE 6
PREDICTOR AND CRITERION INTERCORRELATIONS, VALIDITY COEFFICIENTS,
AND MULTIPLE CORRELATION COEFFICIENTS FOR ANALYSIS 2
(N-134)

XI
Adaptability

XI

Mechanical
Comprehension

X2

Rating

Yl

Efficiency
Ratio

Y2

Negative
Variance

Y3

Composite

**

1.00

X2
.440

1.00

Yl

Y2

Y3

YlY2

R

.142

.055

-.013

.126

.145

.359**

-.356**

.318**

.287

-.188

-

.179*

-.693

-

.377**

1.00

-

.390**

1. 00

Y1Y2

Significant at the .05 level of confidence
Significant at the .01 level of confidence

1. 00

1.00

.317**

the supervisor ratings would be less relevant for a
group consisting entirely of production workers.

Sub

jects in this analysis were required to have scores on
all criteria,

therefore, the non production employees

were not included in Analysis 2.

It appears that super

visor ratings are measuring something different than
the production measures and that supervisor ratings are
not substitutes for measures of production output.

Both

production measures did appear to be measuring similar
aspects of the job.
A composite criterion was developed as previously
described using ratings and efficiency ratio values.
The negative variance criterion was not included because
of its unreliability and its high correlation with the
efficiency ratio.

Unfortunately,

it was necessary to

assume that the supervisor ratings were reliable enough
to warrant their use as a criterion.

Table 6 shows that

no gain in prediction was realized by using the com
posite criterion.
The third analysis

(Analysis 3) resulted in signifi

cant correlations for each of the predictors correlated
with supervisor ratings.

Table 7 shows that using both
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tests did not account for a significantly greater amount
of variability than the Mechanical Comprehension Test
accounted for when used alone.

The partial correlation

coefficient for the Adaptability Test did not signifi
cantly differ from zero

(.05 level).

Because of the

small number of subjects in this analysis the larger
Pearson correlation coefficients do not necessarily
reach a higher level of significance than in the first
analysis.
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TABLE 7
PREDICTOR AND CRITERION MEANS, STANDARD DEVIATIONS,
VALIDITY COEFFICIENTS, AND MULTIPLE CORRELATION
COEFFICIENT FOR ANALYSIS 3
(N= 28)

Predictor

Mean

S.D.

Pearson r

Adaptability

17.61

5.58

.307*

Multiple R

.556**
Mechanical
Comprehens ion

44.21

8.15

5.86

1.96

.551**

Criterion
Rating

* Significant at the .05 level of confidence
** Significant at the .01 level of confidence

O

DISCUSSION

A validation study was conducted to determine the
utility of the Adaptability Test and the Mechanical Com
prehension Test

(AA) for predicting successful employees

across all levels and departments of a plastics company.
The usefulness of the predictors was shown to be some
what dependent upon the group studied and the criterion
measure used.
For predicting successful employees across all
levels and departments of this particular company the
results suggest using solely the Mechanical Comprehension
Test.

Only for the negative variance criterion did the

Adaptability make a significant contribution when using
a multiple regression equation.

It was pointed out

previously that the use of this unreliable criterion was
open to doubt.
Some additional observations based on the analyses
revealed that for some job categories special considera
tion of Adaptability Test scores should be made for
selecting employees.

First,

the significant relationship

between the Adaptability Test and supervisor ratings
31
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in Analysis 1 and Analysis 3, but not in Analysis 2,
indicated that non production employees such as super
visors,

inspectors,

tool room workers, maintenance,

and

administration personnel should be selected on the basis
of test scores on both the Adaptability Test and Mechan
ical Comprehension Test.
Secondly,

female employees showed a high relation

ship between Adaptability Test scores and supervisor
ratings.

Females also scored about 15 points lower than

males on the Mechanical Comprehension Test.

Therefore,

special attention to Adaptability scores and an adjust
ment of Mechanical Comprehension Test scores appears
advantageous for selecting female employees.
It is therefore recommended on the basis of the
current research that some minor modifications be imple
mented into the selection process.

This research indi

cated that for hiring employees at Haas Corporation it
is desirable to adhere to a minimum cut-off score on the
Mechanical Comprehension Test.

In the past more emphasis

was placed on the Adaptability Test.
ratio permits,

If the selection

a cut-off score of 35 on the Mechanical

Comprehension Test would result in an improvement of 12
per cent over selection without adherence to a cut-off
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score.

When the selection ratio is high it is recom

mended that a minimum score of at least 30 on the
Mechanical Comprehension Test be required of accepted
applicants.
Table 8 summarizes in the form of an empirical
expectancy table the relationship between the Mechanical
Comprehension Test and the efficiency ratio criterion
for subjects on production jobs.

The table shows the

percentage of production workers within various test
score categories who could be expected to be high pro
ducers,

average producers,

and low producers.

The table

is intended as an aid for making individual hiring de
cisions with production applicants.
Table 9 is a two way expectancy table based on
subjects in Analysis 3.

For subjects being considered

for non production jobs it is recommended on the basis
of the results that both tests be equally considered.
The table summarizes the relationship between supervisor
ratings and both tests.

The table shows that an appli

cant who scores high on both tests has only a 20 per
cent chance of being a low performer.
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TA BLE

8

E M P IR IC A L E X P E C T A N C Y CHART SHOW ING THE R E L A T IO N S H IP
BETW EEN M ECH ANICAL C O M PR E H E N SIO N T E S T

SCORE

AND E F F I C I E N C Y R A T IO
(N = 1 3 5 )

MCT
Score

Total N

Per Cent
High
Producers

Per Cent
Average
Producers

Per Cent
Low
Producers

42

-

60

37

54%

30%

16%

35

-

41

28

36%

39%

25%

26

-

34

35

23%

43 %

34%

35

20%

2 3%

5 7%

9 - 2 5

CJ

35

TABLE 9
EMPIRICAL EXPECTANCY CHART SHOWING THE RELATIONSHIP
BETWEEN ADAPTABILITY TEST SCORE, MECHANICAL
COMPREHENSION TEST SCORE, AND RATINGS
(N=28)

Mechanical Comprehension
Adaptability
42 and below
18 and above

17 and below

43 and above

High

0

High

6

Ave

3

Ave

2

Low

0

Low

2

High

3

High

3

Ave

3

Ave

1

Low

5

Low

0
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Table 10 is an expectancy table based on female
subjects in Analysis 1.

The table summarizes the re

lationship between supervisor ratings and the Adapta
bility Test.

On the basis of the current research it

is recommended that equal emphasis be placed on the
Adaptability Test and the Mechanical Comprehension Test
when hiring female employees.

Scores for female appli

cants on the Mechanical Comprehension Test should be
adjusted upward by 15 points to prevent discrimination
of the female applicants.

Where the Adaptability was

suggested as an aid in the decision process it is recom
mended that a minimum cut-off score of 11 be utilized.
When the selection ratio is low a cut-off score of 14
will result in 5 8 per cent high performers as compared
to 33 per cent when no cut-off score is utilized.
In previously describing the production criteria
it was stated that no obvious contamination was evident.
However,

summary data for the various departments indi

cate that some variation in average production scores
existed between departments.

Some inequities between

departments were acknowledged by the company and actions
to correct them have been initiated.

However, not all
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TABLE 10
EMPIRICAL EXPECTANCY CHART SHOWING THE RELATIONSHIP
BETWEEN ADAPTABILITY TEST SCORE AND RATINGS
FOR FEMALE EMPLOYEES
(N=60)

Adaptability
Score

Total N

Per Cent
High
Producers

Per Cent
Average
Producers

Per Cent
Low
Producers

19 - 35

16

44%

31%

25%

14 - 18

15

73%

2 0%

6%

11 - 13

16

25%

31%

44%

7-10

13

8%

2 3%

69%

CO
-J
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variation between departments was contamination.

The

variation between departments on production data was
consistent with variations on supervisor ratings.
It is entirely possible that the low criterion
reliabilities for the production criteria is a function
of the technique used to estimate the reliability.
Guion

(1965)

suggests odd-even weeks or random selection

of days or weeks as a more representative estimate of
reliability.

Using the first half-last half technique

Guion states the two estimates are not likely to be
equivalent.

This might account for the low reliabilities

obtained.
A problem inherent in validation research is the
question of cross validation.

In the current study this

approach for estimating the correlation in the population
was not used.

This decision was based on the small num

ber of subjects available.
It is recommended that further research of the em
ployment process be conducted when a sufficient amount
of additional data becomes available.

it appears that

test scores can be important in the selection of em
ployees.

However., non test predictors that are utilized
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by the company should also be validated and included
any prediction decision.

Further research should in

elude both test and non test predictors.
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SUMMARY

The purpose of this investigation was to evaluate
the extent to which test information available at the
time of initial employment could predict job performance
as measured by supervisor ratings and two production
criteria.

Data were obtained on employees across all

levels and departments at the Haas Plastics Corporation.
Correlation coefficients were obtained between all
variable pairs.

The Adaptability Test was a significant

predictor using supervisor ratings as the criterion.
Mechanical Comprehension Test

The

(AA) was a significant

predictor for supervisor ratings and both of the pro
duction criteria.

Multiple correlation coefficients

were also computed separately for each criterion.

Only

when the negative variance criterion was used did any
significant contribution accrue using both predictors.
When correlation coefficients between predictors
and criteria were computed separately for males and
females the only relationship that was significant was
between the female's Adaptability scores and supervisor
ratings.
40
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The significant correlation coefficients between
the Adaptability Test and ratings and the Mechanical
Test and ratings were lost when only production em
ployees were included in the analysis.

A composite

criterion developed using ratings and the efficiency
ratio criterion produced no additional predictive
effectiveness for production employees.
The relationship between the Adaptability Test and
ratings and between the Mechanical Comprehension Test
and ratings were both significant for non production
employees.

The multiple regression equation revealed

no additional predictive effectiveness for non production
workers using both tests as compared to utilizing the
Mechanical Comprehension Test by itself.
It is concluded that when used with a low selection
ratio and as recommended both tests can be utilized as
valuable aids in the selection process.
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APPENDIX A
ADAPTABILITY TEST NORMS FOR MALE AND FEMALE
APPLICANTS AT HAAS CORPORATION
REVISED DECEMBER 1970

Raw Score

29
27
25
23
21
19
17
15
13
11
9
7
5
3
1

- 32
- 28
- 26
- 24
- 22
- 20
- 18
- 16
- 14
- 12
-10
- 8
- 6
- 4
- 2
0

%ile based on
Male Employees
N = 751

99
99
97
94
89
83
75
65
53
41
29
17
9
4
2
1

%ile based on
Female employees
N = 155

99
97
94
90
85
79
70
62
54
43
21
13
7
3
1
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APPENDIX B
MECHANICAL COMPREHENSION TEST (AA) NORMS FOR
MALE AND FEMALE APPLICANTS AT HAAS CORPORATION
REVISED DECEMBER 1970

Raw Score

56
51
46
41
36
31
26
21
16
11
6
1
0

- 60
- 55
- 50
- 45
- 40
- 35
- 30
- 25
- 20
- 15
-10
- 5
- less

%ile based on
Male employees
N r 741

99
98
90
78
55
36
21
10
5
3
1
1
1

%ile based on
Female employees
N = 140

99
98
95
86
76
62
41
29
11
6
5
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